Respiratory syncytial virus infection in a murine model of cystic fibrosis.
Viral respiratory infections play an important role in the development and progression of pulmonary disease in cystic fibrosis (CF). The CF mouse model provides a tool to examine the relationship between the cystic fibrosis transmembrane conductance regulator (CFTR) defect and lung disease. This work investigates the cellular response to a common viral pathogen, respiratory syncytial virus (RSV) in the lung of CF mice. RSV was administered by intranasal inoculation of CFTR(tm1Unc)-Tg(FABPCFTR)1Jaw/J (CFTR-/-) and control mice. At day 5 post infection, viral titers, bronchoalveolar fluid nitrate levels (BALF) cell and differential counts, histology and studies on airway mechanics were performed. CFTR-/- mice had an impaired ability to clear RSV. This was associated with an exaggerated inflammatory response (increased lymphocytes and neutrophils) in BALF of RSV-infected CFTR-/- mice and a decreased ability to generate nitric oxide (NO) (measured as BAL nitrate). Lung histopathology of RSV-infected CFTR-/- mice demonstrated increased inflammation compared to RSV (-) CFTR-/- and control mice (regardless of RSV treatment). The airway response to methacholine was increased by RSV infection in CF mice when compared to controls. The CFTR-/- mouse exhibits an aberrant response to RSV infection. This model should be useful in providing further mechanistic information on the biology of respiratory viruses in mammalian models, and provide new insights into the pathogenesis of airway inflammation in patients with CF.